The title compound, C 16 H 22 N 4 S 2 , was obtained by the reaction of sulfur with the corresponding quaternary salt in the presence of K 2 CO 3 . It crystallizes with two half-molecules in the asymmetric unit; the complete molecules are generated by inversion symmetry with the central CH 2 -CH 2 bonds of the hexane bridges being located on inversion centres. In each molecule, the C 6 -alkyl chain adopts a typical antiperiplanar conformation and the two heterocyclic rings are oriented antiparallel to each other. In the crystal, molecules are linked by C-HÁ Á Á interactions, forming layers lying parallel to the ac plane.
Structure description
The title compound was obtained from 3,3 0 -(hexane-1,6-diyl)bis(1-vinylimidazolium) dibromide (Cui et al., 2014) by reaction with elemental sulfur in the presence of K 2 CO 3 . Imidazoline-2-thiones (Laus et al., 2013) are versatile building blocks whose properties have been reviewed by Trzhtsinskaya & Abramova (1991) . The crucial advantages of these thiones are simple synthesis and simple derivation in the realm of imidazole chemistry, a mainstay of ionic liquid research. A field of current relevance, poly(ionic liquids) are macromolecules derived from organic salts which are liquid below 373 K (Yuan & Antonietti, 2011) . The vinyl substituent renders the title molecule polymerizable, and the bidentate nature of the molecule facilitates cross-linking, thus giving access to a plethora of functionalized imidazolium-containing polymers (Anderson & Long, 2010) . They in turn offer a multitude of applications and represent major advances in materials science.
The unit cell contains two independent half-molecules ( Fig. 1) , which are completed by inversion symmetry. The centres of symmetry lie at the mid-point of the (CH 2 ) 6 spacer data reports between the two imidazoline-2-thione rings. As in other bridged bis(imidazoline-2-thiones), the C 6 -alkyl chain adopts a typical antiperiplanar conformation (Bhabak et al., 2011; Beheshti et al., 2016) , and the two heterocyclic rings are oriented antiparallel to each other, as can be seen in Fig. 1 . The lengths of the C S bonds are 1.680 (1) and 1.682 (1) Å , in perfect accordance with the mean value (Laus et al., 2013) in the Cambridge Structural Database (Groom et al., 2016) . Related structures have been reported with short methylene or ethylene bridges (Liu et al., 2003; Jia et al., 2008) , C 3 -to-C 5 bridges (Bhabak et al., 2011; Beheshti et al., 2016) , and longer linkers (Marshall et al., 2005; Marshall & Harrison, 2007) .
In the crystal, molecules are linked by C-HÁ Á Á interactions, forming layers lying parallel to the ac plane (Table 1 and Fig. 2 ).
Synthesis and crystallization
A mixture of 3,3 0 -(hexane-1,6-diyl)bis(1-vinylimidazolium) dibromide (55.6 g, 129 mmol), sulfur (8.25 g, 257 mmol) and K 2 CO 3 (35.6 g, 257 mmol) in MeOH (200 ml) was refluxed for 3 h. After evaporation of the solvent under reduced pressure, the residue was extracted with hot CHCl 3 (3 Â 250 ml), followed by hot filtration and evaporation of the solvent. To the residue, EtOH (200 ml) was added and the mixture was ultrasonicated for 30 min. The product was collected by filtration and dried in high vacuum for 24 h (yield 40.0 g, 93%; m.p. 423 K). Single crystals were obtained by slow evaporation of a CHCl 3 solution. 1 H NMR (300 MHz, CDCl 3 ): 1.29 (m, 4H), 1.68 (m, 4H), 3.92 (t, J = 7.4 Hz, 4H), 4.80 (dd, J = 9.0, 1.8 Hz, 2H), 5.05 (dd, J = 16.1, 1.8 Hz, 2H), 6.68 (d, J = 2.6 Hz, 2H), 6.91 (d, J = 2.6 Hz, 2H), 7.44 (dd, J = 16.1, 9.0 Hz, 2H) p.p.m. 13 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the N1/N2/C1-C3 and N3/N4/C9-C11 rings, respectively.
Symmetry codes: (i) x; y; z þ 1; (ii) Àx; Ày þ 1; Àz þ 1.
Figure 2
A view along the b axis of the crystal packing of the title compound, (colour code: blue A molecules, red B molecules). The C-HÁ Á Á interactions are shown as dashed lines, and only H atoms H8B and H15B (blue and red balls, respectively) have been included. 
Figure 1
A view of the molecular structure of the two independent molecules (A and B) of the title compound, with atom labelling. The displacement ellipsoids are drawn at the 50% probability level. The unlabelled atoms are related to the labelled atoms by symmetry operations (Àx + 1, Ày + 1, Àz + 2) for molecule A and (Àx, Ày + 1, Àz + 1) for molecule B. , 1639, 1454, 1421, 1401, 1363, 1288, 1259, 1233, 1160, 975, 875, 831, 762, 742, 718, 697, 659, 518 , 486 cm À1 .
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Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 .
data-1
IUCrData ( Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.42181 (5) 0.0229 (7) 0.0174 (6) 0.0227 (7) 0.0053 (5) −0.0008 (5) 0.0018 (5) C14 0.0310 (8) 0.0257 (7) 0.0262 (7) 0.0091 (6) 0.0047 (6) 0.0059 (6) C9 0.0224 (7) 0.0277 (7) 0.0194 (7) 0.0041 (6) 0.0060 (5) 0.0052 (5) C7 0.0282 (7) 0.0297 (8) 0.0209 (7) 0.0040 (6) −0.0020 (6) 0.0048 (6) C8 0.0273 (7) 0.0335 (8) 0.0188 (7) 0.0041 (6) −0.0005 (6) 0.0059 (6) C11 0.0217 (7) 0.0307 (8) 0.0227 (7) 0.0000 (6) 0.0014 (6) 0.0023 (6) C10 0.0212 (7) 0.0310 (8) 0.0265 (8) 0.0038 (6) −0.0011 (6) 0.0045 (6) C15 0.0248 (7) 0.0248 (7) 0.0265 (7) 0.0084 (6) 0.0035 (6) 0.0020 (6) C12 0.0269 (8) 0.0253 (7) 0.0289 (8) 0.0019 (6) 0.0024 (6) 0.0029 (6) C13 0.0357 (9) 0.0348 (9) 0.0623 (12) 0.0109 (7) −0.0056 (8) −0.0091 (8) C16 0.0218 (7) 0.0231 (7) 0.0262 (7) 0.0056 (5) 0.0035 (6) 0.0016 (6) 105.20 (11) C12-C13-H13A 120 N2-C1-S1 127.50 (10) C12-C13-H13B 120 N1-C1-S1 127.29 (10) H13A-C13-H13B 120 N4-C14-C15 111.76 (11) C16 ii -C16-C15 112.40 (14) 
